ies examined the global satisfaction and preference of parents on perioperative care that encompassed preoperative assessment, induction, postoperative care, and pain management. 12, 13 A specific instrument to measure the quality of acute pain management postoperatively with a focused questionnaire in this area is warranted as pain experience is multidimensional. It is also an essential responsibility for anesthesiologists to identify areas for improvement in pain management via feedback from patients so that the implementation of quality improvement can be initiated. To date, the validated questionnaires available that focus on postoperative pain management is mostly targeted to adult patients. Some of these examples are the revised American Pain Society Patient Outcome Questionnaires (APS-POQ-R), 14 Pain Treatment Satisfaction Scale, 15 and the Patient Pain Questionnaire. 16 The primary aim of the present study was to assess and validate the internal consistency and reliability of a modified APS-POQ-R in pediatric surgical patients. A secondary aim of this study was to determine patient satisfaction level, which would help identify areas for improvement related to acute pain management in the pediatric postoperative setting.
| MATERIALS AND METHODS
This is a cross-sectional study where investigator-administered questionnaires were used at the University of Malaya Medical Centre (UMMC), a 1,643-bedded university hospital in Kuala Lumpur, Malaysia. The study protocol was reviewed and approved by the
What is already known
• A questionnaire that focuses on the quality of postoperative pain management in pediatric surgical patients and parental satisfaction on pain treatment is lacking
What this article adds 
| Participants
The participants in this study were patients who underwent surgery for urological, orthopedic, otorhinolaryngology, or gastrointestinal procedures. A convenient sampling method was used for data collection. All pediatric surgical patients aged below 12 years, scheduled for elective surgery, were identified from the hospital online operation booking system. Their participation in the study was voluntary, and would not interfere with the standard care given.
| Perioperative pain management
We practice a multimodal approach to perioperative analgesia by using a combination of drugs to maximize its pain control efficacy and minimize the adverse effects. Depending on the types of surgery, the analgesic regimens include a combination of non-opioid drugs, such as paracetamol, nonsteroidal anti-inflammatory drugs (NSAIDS), and local anesthetics, with or without opioid analgesics.
The treatment options also include a combination of multimodal regimes and regional anesthetic techniques, if indicated.
In the postoperative period, oral analgesics will be prescribed for minor surgeries and the surgical team will review the patients at least 8-hourly daily. Acute Pain Service (APS) from the anesthetic team would review patients who are prescribed with patientcontrolled analgesia (PCA) and those on the epidural infusion of local anesthetics for pain control on a twice-daily basis. Table S1 )
| Survey instruments (Supplement
The APS-POQ is an instrument for measuring the quality of postoperative pain management among adults in different healthcare settings. 14 Parental participation is imperative as parents are the primary decision-makers for their children. Consequently, the ability to elicit parental perceptions of pain management is essential to guide quality improvement.
A discussion on the feasibility of APS-POQ-R use in pediatric surgical patients in our center was initiated. As our target partici- We explained the use of the FLACC scale to the parents of younger children with a printed scale during preoperative assessment. Parents were asked to observe their children's behavior in the postoperative period, and score each category in the FLACC scale with a "0," "1," or "2." A total score would then be calculated. Item P4 of APS-POQ-R evaluates the interference of postoperative pain on the daily functioning of a child. We modified the examples of activities to that appropriate for children such as "playing out of bed" instead of "standing at the sink." We did not include items that explore the effect of pain on a patient's mood and emotion, as it is difficult to differentiate whether a child's distress is due to anxiety, depression, fright, or feeling of helplessness.
Item P5 assesses the presence and intensity of common side effects related to analgesics use. Minimizing treatment-related adverse effects is an essential aspect of quality pain management.
With this question, we can identify the adverse effect profile of our current multimodal strategies of pain management and therefore, improve our care. We omitted "dizziness" in this item as some children might not understand or inform their parents explicitly if they have dizziness. The parents would be asked to grade the severity of adverse effects observed, for example, nausea or vomiting, drowsiness, and itchiness for their children. We did not restrict the parents to ask their children, especially those older children, about the presence of these adverse effects if they wish to. 
| Data collection
The study was carried out between June 2017 and September 2017.
An investigator would approach parents or guardians of the patients preoperatively, to obtain informed consent, and explain the scale used for postoperative pain assessment. Parents were asked to recall the first 24 h of pain management that their children had received.
The medical records of the patients were retrieved for demographic and clinical data collection.
| Statistical analysis
The number of participants required by this questionnaire was estimated with 5-10 cases per variable based on the work of Bryant and
Yarnold. 22 In our questionnaire with 12 variables, the number of participants required would be between 60 and 120 patients.
Exploratory principal components analysis (PCA) with a varimax rotation was used to confirm the construct validity of the 12-item questionnaire that measures patient outcome and satisfaction concerning pain management. 
| RESULTS
A total of 124 patients were eligible for recruitment, 6 patients refused to participate, and 118 questionnaires were returned.
Nonetheless, 10 returned questionnaires were excluded due to incomplete responses. Finally, 108 questionnaires were analyzed, and the response rate is 88.1% (108/124). Figure 1 shows a flowchart of patient identification and selection in this study according to the STROBE guideline. 23 The characteristics of participants are summarized in Table 1 .
The suitability of principal components analysis (PCA) was the absolute minimum acceptable value. 24 The Bartlett's test of sphericity was statistically significant (χ 2 = 425.19; P < 0.0001), indicating that the data are factorizable.
The resulting PCA revealed four components with eigenvalues higher than 1, and explained 38.2%, 12.0%, 10.8%, and 8.7% of the total variance, respectively. This solution explained 69.7% of the total variance. A varimax orthogonal was used to aid the interpretability of PCA. Twelve items with different factor loadings were grouped into four components according to the criterion of loading coefficient value of more than 0.5. The factors were labeled as "pain severity and drowsiness" for Factor 1, "interference of sleep and activity" for Factor 2, "perception of care" and "adverse effects"
for Factor 3 and Factor 4, respectively. Although drowsiness is one of the common side effects of common analgesics, "severity of drowsiness" (Questionnaire item P5b) was not loaded in Factor 4 (adverse effects) component; instead, it was loaded in Factor 1 (pain severity and drowsiness) component as displayed in Table 2 . The questionnaire also had a high level of internal consistency, as determined by a Cronbach's alpha of 0.798.
As described in the original version of APS-POQ-R, the items that measure the responses using a numerical rating scale (NSR) from 0 to 10 were treated as continuous variables. The number of respondents, minimum, maximum, median pain scores, and their respective interquartile ranges (IQR) are shown in Table 3 . The score for pain interference and prevention of a child from activity and sleep, was low, hovering in the median between 2.0 and 3.0. Drowsiness, although mild, was the most common side effect reported by the parents with an incidence of 63.9%, while nausea and vomiting, and itchiness were rarely observed in our study with an incidence of 22.2%
and 24.5%, respectively (Supplementary Table S2 ).
Pain score assessment using FLACC was evaluated for agreement between the parents and experienced staff members Table 4 .
| DISCUSSION
In this study, we validated a practical parent proxy instrument to assess the postoperative acute pain management outcomes that provide a guide for quality improvement in pediatric patients. We found that the modified APS-POQ-R is a feasible instrument to measure the quality of acute postoperative acute pain management in the pediatric surgical setting as shown in the good internal consistency and reliability for the overall scale in the present study.
The initial principal component factor analysis with varimax rotation in our study revealed four factors of the 12 continuous items.
Several studies have validated APS-POQ-R in different inpatient settings for adult patients. 14, 18, 25 The items in APS-POQ-R can be categorized into two main domains: "pain experience" and "quality of that includes participation in decision-making and satisfaction, however, had unstable and inconsistent factor loading. 26 The poor psychometric properties of this domain indicate that a comparison between different groups of patients is impossible. The validity and reliability of APS-POQ-R are reflective of its use in a particular sample and need to be validated before being implemented.
In our study, activity and sleep interference items were loaded positively on the same factor (Factor 2). This finding is consistent with the factor analysis result in the Brief Pain Inventory (BPI), from which the items are originated from. It is also logical for both activities and sleep interference items to be loaded together. An examination of previous studies revealed that the items for activity and sleep interference were loaded in various factors. In a study on postoperative pain management among Icelandic patients using APS-POQ-R, the activity interference was loaded with pain severity. 18 Sleep interference, however, was loaded together with pain severity in an American study. 14 On the other hand, all items for interference and pain severity were merged into one factor (Pain severity and interference subscale) in a study conducted in China. Moreover, item "activity interference out of bed" was omitted to increase its internal reliability in this Chinese study. 25 The variability in the factor loading of activity and sleep interfer- Nausea and vomiting, as well as itchiness, were not commonly reported or presented as mild symptoms in our cohorts, even though these are common adverse effects associated with opioid administration. These two items were initially loaded on the "adverse effects" component during factor analysis, but the results show a Cronbach's alpha value of 0.373. The reason for such a low Cronbach's alpha value could be attributed to a few items in the component. 27 Moreover, we assessed these adverse effects indirectly from the observation of the parents of those patients who could not self-report these reported that the overall patient participation in pain management is suboptimal, and patients' involvement appeared to be focusing on reporting pain rather than offering remedy options. 28 We Recovery-40 used for the adults. 33 Compared to the questionnaire in our study, the PRiC focused on the different aspects of recovery from anesthesia, specifically for tonsil surgery in children. As pain is one important component of anesthesia, there are overlaps in both instruments about analgesic management such as evaluation of pain intensity and its treatment side effects. Moreover, the items that assess the "affection" component, such as "feeling anxious," "feeling in control," or "feeling restless," were excluded from the PRiC survey because children may not understand these items. A recent study that evaluates postoperative experiences of pain following anesthesia showed that pain was reported in over 50% of the children. 34 This finding emphasizes the need to have a focused survey on postoperative pain management as in our present study.
In contrast to other studies that targeted parental satisfaction, PRiC is a patient-reported instrument that was developed to evaluate the quality of recovery from a child's perspective. The response rate for PRiC, however, was about 61%, and 76% of the children did not answer the survey themselves. 32 The modified APS-POQ-R in this study was intended for parents because a child's willingness to participate in a survey may be influenced by the feeling of lethargy, hunger, and pain. Moreover, the items in our study include information on treatment options which often involve decision-making from parents. It should be noted that the parents for older children recorded a rating for a subjective experience such as pain score from their children using FPS-R, a patient-reported measure.
Additionally, this modified APS-POQ-R could be a valuable tool in clinical research that focuses on quality improvement. According to the Institute of Medicine (IOM), quality care should be patientcentered and involve shared decision-making to meet patients' needs. 35 A patient-centered questionnaire, therefore, would add value in clinical studies that evaluate the success of pain intervention, in addition to the evaluation that uses other surrogate measures such as total morphine consumption.
| Limitations
This study has a few limitations. First, parents were asked to answer questions about pain severity based on the first 24 h after surgery.
Although this time frame was similar to the original study, some might not stay with their children all the time during the first 24 h post surgery. Therefore, the parents could only report pain scores when they were with their children. As such, some parents may have missed the real pain experienced by their children. Second, we did not include the scale to measure emotional interference in our
patients. An affective component was a part of a subscale in previous studies in adults. 9, 13, 18 The assessment of emotional functioning, however, is potentially difficult in children due to their limitation in expressing their emotions and feelings verbally. 36 Parents, however, may have a good insight into the nonverbal expression of their children's emotions and feelings. We also used a convenient sampling method to recruit our study subjects. As such, the sample may not be representative of all pediatric patients admitted for surgery.
| CONCLUSION S
The modified APS-POQ-R administered to parent proxy is a feasible and easy instrument to administer. Feedback from parents about the outcomes and experiences of pain management is of great importance in continual quality evaluation and improvement.
Although this questionnaire has a poor reliability score in two of the subscales, the items in those subscales are important as quality outcome indicators. Therefore, we retained these items in the questionnaires, and the results should be reported as individual items instead of a total score. The subscale for "pain experience" domain in the modified APS-POQ-R, on the other hand, has a good reliability score and will be utilized as a comparison tool in local practice. 
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